Immunological analysis of the Reiter treponeme has shown that it is closely related to the Kazan treponeme and T. phagedenis, and also related to T. refringens, T. calligyra, and T. minutum (Dupouey, 1962; 1963) . The four last-named treponemes were isolated from human genital mucosa. The existence of antigens common to the Reiter treponeme and T. zuelzerae is also known, the latter organism being found in mud (de Bruijn, 1961) . In other words, antigenic relationships seem to be, if not constant, at least frequent among treponemes.
Moreover, all the human and animal sera we have studied (Pillot, 1962) contain antibodies agglutinating the Reiter treponeme; these antibodies do not fix complement and hence do not interfere with the group anti-protein in the sero-diagnosis of treponematosis. Such antibodies, called "natural", are very probably elicited by numerous more or less saprophytic treponemes found in all human beings. We know that the antibodies in question are mostly antipolysaccharide antibodies (Pillot and Dupouey, * Received for publication January 22, 1965. 1964), and we are tempted to believe that these are group antibodies corresponding to polysaccharide antigens common to numerous treponemes.
With these facts in mind, it was considered to be of interest to study further the specificity of complement-fixation reactions obtained with the Reiter treponeme. The present study demonstrates the existence of positive complement-fixation reactions with the sera of certain human subjects exempt from treponematoses, these reactions being linked to a polysaccharide-antipolysaccharide system.
Materials and Methods
The Reiter treponemal antigen (Serpasteur) used in the sero-diagnosis of syphilis is an ultrasonate of the Reiter treponeme in a pH 8 buffer with an equal volume of glycerin (Pillot and Faure, 1959) . This preparation, compared with others, presents the advantages of specificity, sensitivity, and stability (Szernovicz and d'Azambuja, 1960) . At its optimum concentration, it contains roughly 0 1 mg. dry substances per ml. Table It . The highest frequency of positive treponemal immobilization (TPI) tests is correlated with the highest incidence of syphilis among the subjects examined, patients being compared to blood donors. The sera yielding negative TPI tests for which no history of syphilis was found are labelled "isolated Reiter positive". (1964) ; the treponemes, after ultrasonic treatment at pH 11 5, were submitted to papain digestion, and then heated to 120°C.; the polysaccharide fraction soluble in 20 per cent. trichloracetic acid was used without purification by organic solvents. This preparation is called non-purified polysaccharide extract (np); it is used at the optimal antigen concentration as regards antiReiter sera, at a concentration twice as strong, and at a concentration half as strong as the optimum.
(4) A Kolmer technique with an ultrasonically-treated suspension of T. minutum. Dupouey (1962) showed that this treponeme has the group protein in common with the Reiter treponeme, but that their polysaccharide antigens are different. This preparation, at its antigenic optimum as regards syphilitic sera, fixes complement with sera from a certain number of healthy individuals which do not fix complement with the Reiter treponemal antigen. A negative reaction with this antigen confirms the absence of group antiprotein antibody, but a positive reaction does not necessarily reveal it.
(5) A Kolmer technique with an ultrasonically-treated suspension of T. pallidum (Vaisman and Hamelin, 1961) *. As shown in Table III , such a preparation is particularly active as regards syphilitic sera because of the group protein it contains, this group protein constituting the dominant immunological system. The ultrasonically treated T. pallidum suspension fixes complement in the presence of some sera from normal subjects. As for T. minutum, this preparation is useful only to confirm the absence from the sera of group protein antibody. Bruijn (1960) , and one according to the method described by Pillot and Faure (1959) .
Results

I. GENERAL ANALYSIS OF RESULTS
The 77 sera found to show an "isolated Reiter positive" reaction were classified into five categories (Table IV) 1/1 
STUDY OF THE POLYSACCHARIDE-ANTIPOLY-SACCHARIDE SYSTEM FIXING COMPLEMENT
We had the good fortune to discover a blood donor whose serum showed an antipolysaccharide antibody fixing complement, thus permitting us to undertake easily the immunological study of this system. The antipolysaccharide antibody in question could be demonstrated only by the complementfixation reaction. On the one hand, the sera containing this antibody do not agglutinate the Reiter treponeme or red cells sensitized with the polysaccharide extract (np) at a dilution above that of sera not containing it. On the other hand, we have never found by gel analysis a precipitation band attributable to this system. As already mentioned, tests by immunofluorescence are regularly negative.
Like the majority of polysaccharide antigens of the Reiter treponeme, after treatment with the polysaccharidase from the snail stomach, this polysaccharide loses its ability to fix complement (Pillot and Dupouey, 1964) . Following the action of water saturated with butanol, lauryl sulphate, by optical and by electron microscopy, we note that this polysaccharide fraction is dispersed at the same time as the treponemal sheath and as the most exterior part of this sheath. The group protein, on the contrary, is revealed simultaneously with the progressive alteration of the sheath, but the group protein activity remains linked to the body of the treponeme (Pillot, Dupouey, and Ryter, 1964; Pillot, 1965) . The polysaccharide in question is therefore strictly localized in the sheath of the organism.
We have studied, with the antipolysaccharide, three extracts called "of protein nature" obtained by the methods of d'Alessandro and Dardanoni (1953), de Bruijn (1960) , and Pillot and Faure (1959 (Pillot, 1963) . Although the complement titre to be used, determined in the presence of cardiolipin antigen and Reiter treponemal antigen, is the same, the anticomplementary activity of these sera in the presence of Reiter treponemal antigen disappears only at a dilution double that necessary for total Jysis in the presence of cardiolipin antigen. The reasons for this phenomenon are unknown.
We have shown the existence of positive complement-fixation reactions not associated with treponematosis, reactions linked to a polysaccharideantipolysaccharide system. This system is very sensitive to the zone phenomenon and, for this reason, probably represents a single immunological system. The antigenic optimum of this system is very marked and is situated at a higher dilution than that corresponding to the antigenic optimum of the group protein-antiprotein system; also, by using several dilutions of the Reiter treponemal antigen, one can detect the existence of a protein-antiprotein system. The responsible polysaccharide is present in the fraction soluble in a 20 per cent. solution of trichloracetic acid, after ultrasonic treatment in alkaline medium and papainization of the treponemes. If this extract is purified by acetone precipitation, only a small fraction of the former activity is found with the purified extract. This polysaccharide thus constitutes another polysaccharide antigen over and above those characterized by means of gel analysis with rabbit antiReiter serum (Pillot and Dupouey, 1964) .
The polysaccharide responsible for the activity of human sera designated "isolated Reiter positive" is situated in the most external part of the treponemal sheath. We believe that the impossibility of revealing this polysaccharide anti-polysaccharide system in immunofluorescence is due to the extremely superficial location of this antigen which leads to its loss in the course of the different treatments. The fixing agent does not seem to be involved in this possible disappearance, for the use of different fixing agents (acetone, alcohol, heat, osmic acid, etc.) does not modify the results. We believe that the antigen is dispersed during washing, but the hypothesis of a rupture of the immunocomplex, because of the weak affinity of the antibody for the antigen, cannot be formally excluded.
The impossibility of revealing this polysaccharideantipolysaccharide system by precipitation in gel may be due to the weak concentrations of the reagents and of the antibody in particular, to poor diffusibility of the antigen, or perhaps to the non-precipitating character of the antibody. It is impossible to study the behaviour of this system by agglutination as the possible reaction is masked by the "natural" agglutinating antibodies present in all sera. Since all the available protein extracts react with the antipolysaccharide because of the impurities they contain, there is no hope of improving the specificity of the reaction for the sero-diagnosis of syphilis by use of this type of preparation.
We do not know the microbe or microbes responsible for producing this antibody. The subjects presenting this antibody have no history of fusospirochaetal sore throat or of relapsing fever. However, the serum of a subject convalescent from relapsing fever fixed complement with an ultrasonically-treated suspension of Borrelia, and we identified antigenic relationships between the Reiter treponeme and B. hispanica. We found that the level of this antibody remained constant in the three individuals examined several times; the interval between the samples varied from several months to 2 years. Hunter, Deacon, and Meyer (1964) In conclusion, the specificity of the complementfixation reaction with Reiter treponemal antigen is not absolute.
In an appreciable number of cases, difficult to indicate in exact figures because the number varies with the endemicity of syphilis in the human group considered (Table II) , an "isolated Reiter positive" reaction has at least as great a chance of being a reaction specific for treponematosis as of being a false positive reaction.
We do not know exactly why the percentage of Reiter reactions originally regarded as non-specific for treponematosis is higher in Luxemburg than in Paris. Among the sera with "isolated Reiter positive" reactions, the frequency of the polysaccharideantipolysaccharide system is similar in the two cities. A variable degree of sensitivity of the complement fixation or local epidemiological conditions may cause this difference. It Distinguishing between the polysaccharide-antipolysaccharide reaction and the group proteinanti-protein reaction is relatively easy; the second of these reactions remains a highly specific reaction for treponematosis.
